FINDINGS
The mean constant and variable errors shown by a group of fifteen normal persons and a group of ten deaf subjects with bilateral labyrinthine defects were compared. High test-retest reliability was demonstrated for both groups. Although the general pattern o f results was similar for the two groups, the labyrinthine-defective group was found to be more variable and manifested greater Eand A-effects in their settings i n several of the tilt positions. A significantly larger E-effect was observed i n those subjects (L-Ds) with little or no ocular counterroll.
INTRODUCTION
In a recent study (12) the visual localization o f a group o f normal subjects was compared with that o f a group of deaf persons with known bilateral labyrinthine defects. Each subject was required to set a luminous line to the gravitational horizontal when he was placed in 1) an erect, 2) a recumbent (left side), and 3) an inverted head (body) position. In the absence o f visual reference cues, significant intergroup differences were found i n the settings made when the subject was i n the erect and in the recumbent positions. That these differences were quantitative, i.e., the normals showed less errors, rather than qualitative emphasized the contribution o f the sensory receptors in the otolith organs. Other studies comparing the visual localization of normal and labyrinthine-defective (L-D) subjects tended to confirm this conclusion (8, 11) .
The present study, in which both normal and L-D subjects were also tested, was designed to determine the influence of the otolith organs on the visual localization of the horizontal at 10' intervals of body tilt through 90" leftward and rightward from the gravitational vertical. It i s well known that i n this range of body tilt, a subject w i l l usually manifest a bias in making settings f i r s t by undercompensating (E-phenomenon) (1 4), then overcompensating (A-phenomenon) (1 ). One theory that has been advanced to explain at least partially the cause of the E-phenomenon i s the ocular counterrolling reflex (7) associated with head tilt. Inasmuch as that reflex i s greatly suppressed in L-D subjects ( 9 ) , it was taken into account in this study.
PROCEDURE

SUBJECTS
Fifteen healthy male subjects ranging in age from 24 to 35 years formed the normal group; ten deaf subjects aged 20 to 47 years served as the comparison group.
In addition to their deafness these latter subjects had lost completely, or nearly completely, function of the semicircular canals and otolith organs ( Table I) as measured by caloric (3), ataxia (4,5), and counterrolling (7) test methods.
A P PA RAT US The apparatus used for tilting a seated subject and measuring his visual judgments of horizontality was identical to that of a previous study i n which a detailed description was reported (1 3).
The apparatus consisted of a hydraulically powered chair which could be tilted and held stationary in any given position within *90° from gravitational upright. The subject was secured in the chair with seat belt and shoulder harness. 
METHOD
After subject was secured upright i n the tilt chair, his left eye was covered by an opaque patch. Then the target was adiusted so that, to the subject, it appeared to be centered within i t s cylindrical housing. The room lights and target light were then turned off. The observer at the control console slowly tilted the subject at the rate o f approximately 1 degbec but randomly scheduled body positions (0, *lo, *a, *30, *a, *50, *60, *70, i80, *90 degrees). After thirty seconds in the tilted position the target was illuminated and the subject was signalled to make his first setting. Upon making his setting the subject signalled the observer, who then turned off the target light, offset the line (direction and magnitude were random), then turned on the target light for subject's next setting. This procedure was repeated until ten settings were recorded. The subject was then tilted to the second randomly scheduled body position, which was i n the opposite direction. Leftwardbightward tilting was alternated with the exception that the final position within each block of ten trials was always upright for all subjects. To determine test-retest reliability, a l l subjects were re-tested by the same procedure within one to ten days. This was done to eliminate any procedural or equipment bias that may have existed, for example, variations i n the way the subject was secured i n the tilt chair. The judgments o f the normal group were typical for normal subjects (13) and revealed the characteristic Aand E-phenomena i n fairly symmetrical fashion for the clockwise ( + ) and counterclockwise (-) direction of tilt. The maximum E-bias The group of L-D subjects revealed the same general pattern of localization with bodily tilt, but their settings deviated more in the Eand A-directions than did those of the normal group. The variable error (standard deviation) of the settings tended to increase with increasing bodily tilt i n both groups but to a greater extent i n the L-D subjects, particularly when they were tilted toward their left side. In the L-D subjects significant changes i n the constant and variable errors occurred in certain tilt positions within the time required to make ten settings and were observed i n more positions of tilt and to a greater degree. At the top of (10, 14) . In related studies (2, 15) it was shown that after a relatively short initial lag period following a sudden change in the magnitude as well as the direction of resultant force, the oculogravic illusion in normal subjects developed quickly to a peak and then underwent no systematic change during test periods up to four hours, whereas L-D subjects demonstrated only a gradual change i n the illusion and required one-hour exposure to reach the magnitude shown by the normal subiects.
The A-phenomenon may increase, decrease, or
The possible influence o f ocular counterrolling on the Eand A-phenomena (Figures 3 and 4) 15. Clark were compared. The general perceptual pattern was similar for the two groups, although that of the labyrinthine-defective group was found to be more variable, and greater Eand A-effects were manifested during several of the tilt positions. A significantly larger E-effect was observed in those subjects (L-Ds) with little or no ocular counterroll.
